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Method of and keyboard for inputting 
characters on pattern element basis 

This invention relates to a method for inputting, e.g. 
to a computer, characters and/or symbols involving, more 
5 particularly, the input of structural features representa- 
tive of the character/symbol to be inputted and to a 
keyboard especially designed for putting the method into 
effect. 

The conventional computer keyboard is based on the 

10 keyboard of a standard English typewriter with additional 
edit and function keys. The number of keys on such key- 
boards varies from tens to over one hundred, e.g. the 
keyboard of the Apple Computer has 52 keys,, the IBM-PC has 
83 keys and the IBM PS-2 has 101 keys. The miniaturization 

15 of the keyboard poses problems if there are too many keys. 
If the miniaturization is accomplished, the keys are small 
and/or located close together resulting in keys frequently 
being mis-touched thereby hindering the typing operation 
and decreasing the usability of the keyboard. The current- 

20 ly used methods of inputting characters on a conventional 
computer keyboard are mainly direct methods. That is, the 
characters are assigned to respective keys in one to one 
correspondence. Although this method is straight forward, 
it has some significant drawbacks. Firstly, with the 

25 expansion of the input character set, the number of keys 
also increases. Secondly, the characters marked or repre- 
sented on the k-eys have to be changed when the input 
character set is changed. This not only brings about 
difficulties in miniaturization of the keyboard but also 

30 causes inconvenience when inputting a large character set 
or altering an input character set. 

Chinese Patent Specification No. 86104850 entitled "An 
zi Jie Multi-functional Language Processing Device on 

coding basis An Zi Jie Writing Machine" describes an 

35 invention which is intended to solve this problem. It 



suggests a small keyboard with 20 keys. On the top of each 
key there is marked two letters, one numeral or punctuation 
mark and other patterns or script. Although the number of 
keys on the keyboard is reduced, it is only possible to 
5 input characters that are marked on the keys in a direct 
way. For those characters that are not represented on the 
keys, it is necessary to adopt a coding method to input 
them. However to remember all the possible -coding combina- 
tions is difficult. If characters of different languages 
10 are involved, it is necessary to alter the marks represen- 
ted on the keys. This would cause even more inconvenience 
when characters of several different languages are to be 
inputted. 

It is difficult to input Chinese characters. It is even 

15 more difficult to input Chinese characters on a standard 
English keyboard. If inputted by phonetic cede, duplica- 
tion code rate will be very high and it is impossible to 
type without looking at the keyboard. In order to input 
Chinese characters by a structural coding method, over six 

20 hundred Chinese character parts need to be assigned to, and 
represented or marked on, the keys. Due to the large 
number of character parts involved the keyboard cannot hold 
them. However it is possible to select about 100 or so 
frequently used character parts and to mark them on the 

25 letter and numeral keys. Thus the input of Chinese charac- 
ters can still be carried out by a structural coding method 
on a conventional keyboard. The invention entitled "Op- 
timized Five-stroke Coding Method and Its Keyboard" and 
described in Chinese Patent Specification No. 85100837 

30 works in this way. Since one key is used to represent 
several character parts, duplicated codings are unavoidable 
when a number of different character parts are being used 
to code a character. In order to eliminate or reduce the 
duplication codes, it is necessary to adjust the combina- 

35 tion of parts on each key and this leads to a situation 
where the parts represented on a single key are quite 
different to each other in shape. This makes it difficult 
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to remember the locations of more than one hundred parts on 
the keyboard. In fact the five-stroke coding method lists 
more than one hundred and ninety frequently used parts. It 
is necessary to remember mechanically all parts represented 
5 by the letters. The problem of duplicated codings still 
exists and it is necessary to distinguish the duplication 
codes by combining "character form" and "last stroke" to 
form an identification code. It is very .inconvenient to 
operate. 

10 It is likewise inconvenient to input graphical symbols 
on the standard English keyboard, on which there are no 
proper elementary patterns suitable for constructing the 
graphical symbols to be entered. In order to input a 
designated graphical symbol (for example, the symbol of a 

15 transistor), it is necessary to use a letter or a numeral 
to stand for it. If the graphical symbol to be inputted is 
marked on the keys, then it would be troublesome to change 
to a different set of graphical symbols. Each graphical 
symbol may be associated with a number and the correspon- 

20 dence relationship displayed on the computer screen, thus 
the memory burden for users would be increased and the 
screen space available for the user would be smaller. 

The present invention has two primary aims. One is to 
provide an intuitive, general purpose and flexible method 
for inputting characters of different languages, such as 
English, Russian, Arabic, Japanese, Korean, Chinese etc., 
as well, preferably, as graphical symbols. The other aim 
is to provide a keyboard with a relatively small number, 
yl.g. only a dozen or so, keys with which it is possible to 
m input the characters of different languages, e.g. French, 
./ German, Russian, Arabic, Japanese, Korean, Chinese etc. and 
ASCII characters (and possibly also various graphical 
symbols) without altering the representations marked on the 

/keys or requiring the provision of mechanical memory. 
According to one aspect of the present invention a 
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method for inputting characters and/or symbols is defined 
in the ensuing claim 1. According to another aspect of the 
present invention a keyboard for inputting characters 
and/or symbols is defined in ensuing claim 14». 

5 For a conventional computer keyboard, a large input 
character set requires a large number of keys. To alter 
the input character set, the corresponding, marks repre- 
sented or marked on the top of the keys have -to be changed. 
Study shows that, although the character set varies from 

10 language to language, they can be considered as being 

composed of some basic patterns as j ( [ [ • J 

different characters being composed of a different number, 
and orientation, of the simple patterns. If these simple 
patterns and their possible different orientations are 

15 marked on the keys, it is possible to directly identify 
which keys are struck according to the shape of the charac- 
ter without need of mechanically remembering the codes, and 
it is also unnecessary to alter the marks represented on 
the keys for inputting characters of different languages. 

20 A "space" character may be added to facilitate the input of 
character strings and a square of dashed or dotted lines 
; jmay be used to represent such a "space" character. In 
order to indicate whether the combination of two character 
components is an upper and lower structure or a left and 

25 right structure, there is provided a character indicating 
combination mode, for example a double square of dashed or 
dotted lines , which can be used to show that two 

character components are combined in a left and right 
structure. In this way the possible orientations of the 

30 patterns D Li L ( * ^ Cj Qj 

which may occur in the characters are marked on the keys 
and a character is inputted by striking the keys according 
to its combination of patterns. 

It will be noticed that the pattern U has generally 
35 four possible orientations that may appear in a character, 
i.e. UTIZICI J pattern ( also has generally four 
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possible orientations | — / V ; pattern I— has 

generally eight different orientations 

\/A< > • patterns □□[[] * ^ 

each have only one orientation. All these patterns can be 
5 regarded as basic elements from which characters are 
composed and will be referred to as "pattern elements'. 
All characters can be regarded as different combinations of 
these pattern elements. Thus characters can be inputted by 
striking keys according to a combination of pattern ele- 
10 ments. 

There are altogether 21 pattern elements as described 
above. If each key is marked with a separate pattern 
element, 21 keys are needed. To reduce the number of keys. 
Some ke>scan be marked with two pattern' elements. The nine 

15 pattern elements ^L.^n.\/A ^ 

can be considered as one group. Their common feature is 
that they all (apart from have an angle, thus each of 

these pattern elements can be called an "angle pattern 
element". Each angle pattern element is paired with a 

20 corresponding one of the other pattern elements, namely the 
nine pattern elements 

An additional key is required for "angle** pattern selection 
and three keys for the patterns O [11 Qj 
Thus 13 keys are required for performing the functions of 
25 the 21 pattern elements, nine keys being marked with the 
patterns LdR^I^ il Ut/^^. L 

three keys being marked D IZI CG and an addi- 

tional "angle" pattern selection key. 

For convenience of remembering and locating the 
positions of the pattern element Iceys, the 12 pattern element 
keys can be arranged in an array of 3 rows and 4 columns r vithQ 
mark key in the middle, IxJ mark key above it , mark key 
below it , ]>| msurk key on the left , ^ mark key on the right, [j 
mark key at its upper left side, [r* i^^rk key at its upper right 
side, /'mark key at its lower left side and mark key at its 
lower right side. These 9 pattern keys are just arraged as a 
"#"• Because of the symmetrical arrangement, the positions of 



keys are easily remembertd. To the right side of this # are 
arranged three symbol keys; •""*| ? as illustrated in 

Fig.l^ Lj Li J 



Although characters are all composed of line segments, 
the distinction between the various characters resides not in 
the shape of lines, but rather in the feature of. t:he space de- 
fined by the lines. For example, letter A can also be written 
as p=^ , this is because both of these characters consist of 
a pattern with a closed area and a closed pattern with a downward 
opening. Though the numbers of line segments that constitute 
them are different, they would still be identified as letter 
A. For further example, the numeral 8 can also be written as 
g (as shown in a 7-segment digital display). Although one 
representation is formed of curved lines while the other of 
straight line segments, they will still be recognized as the 
numeral 8. In characters, the circle Q , the square Q , the 
semi-circle Q and the triangle ^ and other closed characters 



sometimes can be recognized as the same character. They all de- 
fine a closed area and can be represented by the pattern 
element Q . 

To obtain satisfactory results in inputting characters 
and symbols by means of a combination of pattern elements, cer- 
tain rules must be observed and the correct methods employed* 

Firstly, the characterfe and the symbols should undergo 
a pre-processing of "set separation" and "branch cutting": 

Set separation to separate the characters into several 

relatively independent sets, and to process each set separately. 
For example, the character " 4* ° stands for the plus sign on 
an ASCII keyboard, whereas in Chinese characters, it stands 
for the numeral 10. ThUs the Chinese character set and the ASCII 
character set should be distinguished to avoid ambiguity. 

Branch cutting to remove the non-essential information 

of characters. The magnitude of the angle included between two 
line segments is not too important and may be substituted by 
a right angle. Thus the letter "Z" may be written as " 1 
the Chinese character "H" as "Jl" and the Japanese mj^ n as 
M :j " and will not cause confusion in their respective character 
sets. The small hook of some of the lines is also dispensable. 
For example, if the Chinese character n^n is written as « tI"*'^ 
and the Japanese " -tT " " t ib will not cause confusion. 

When a combination of pattern elements is used to represent 
a character, the essential prerequisite is the decomposition 
of the character. To ensure the uniqueness of the decomposition, 
the following rules should be followed: 

Juncture breaking to divide or cut off a character 

at the intersection — — ' 
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of lines or planes, rather than at the middle of the line or of 
the plane, for example. " p can be cut into •» D " and I •» 
or and " P "# can not be cut into "fl" and " j-' 

Taking the bigger the pattern first to be divided 

or cut off should include as many line segments as possible. For 
example, » ± " should be cut off into »+" and rather 
than and "J-w. 

There are four ways of decomposing a character: 
Line taking out — • to take certain lines out of . 
a set of intersecting lines and divide them into two sets of 
lines. For example, when writing the Chinese character 
according to the normal order of writing, " B " is first 
written, then « | When decomposing it, naturally w | is 
taken out first and the character is decomposed as a 
combination of Q " and | «. In the same way, the characters 

and can be decomposed as a combination of " B " and 

"1 Likewise, the characters "ii-f * are decomposed as a 
comnination of » — "^w | « and So these characters 

will be decomposed into the same combination of patterns. The 
cause for the duplication code is that decomposition in this 
way cannot correctly reflect the relative position of the 
intersection of lines. 

Line breaking 'to break the line at the 

intersection. For example, can be decomposed into " | 

"ffl", and*|V^*can be decomposed into and "| and 

can be decomposed into « | " and "EB"« This method of 
decomposition will lead to an increase in the total number of 
lines and is relatively inconvenient, but it can correctly 
reflect the relative position of the intersection of lines and 



therefore has a low rate of duplication coding. 

Plane cuttinq to divide at the intersection of 

two areas, taking the character as a combination of several 
planar figures. For examples, the letter "H" can be divided 
into two planar figures "U" and "PI*. In this method, the 
total number of line segments increases even more, but the 
number of pattern elements does not increase and it can reflect 
the relative position of the intersection of lines more 
correctly and accurately, thus the rate of duplication coding 
is even lower. 

Mixed cut a mixture of uses of the three methods 

mentioned above. For example, the character is first 

divided into 3- and "=f and 1= " is broken into " + " 
and »T finally, 3 « is cut into " =» » and " 3 « . 

Decomposition should be carried out according to 
the rule of first upper then lower, first left then right and 
first outer then inner, otherwise the results obtained would 
not be unique. Arrangement should also be in this order, 
otherwise it can not reflect correctly the relative positions 
of the various parts of the character. For example, the 
character ^1^^ should be decomposed into w-*^" , " 4^ " and " a " 
according to the rules of first upper then lower, and first 
left then right; the character " (fj" should be decomposed 

Into ' [jf i • ' according to the rule of first outer then 
inner, and the character "Q" should be decomposed into □ 
according to the rule of first outer then inner, and the 
character " ^ " should be decomposed into ^ d t . according 
to the rule of first upper then lower. 

For some complicated characters the resultant pattern 
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element strings from the decomposition are quite long* If all 
of the pattern elements are to be inputted, . there will be too 
much key-striking and the speed of input will be too low. In 
order to increase the speed of input, the number of pattern 
elements inputted should be reduced, but it should be ensured 
that no duplicate codes will result. For example, the 

Japanese katakana can be decomposed into four pattern 

elements — | / \ by the method of "line taking out For 
the character set of katakana, taking three pattern elements 
— I \ as representative will cause no duplicate coding. 
The Greak letter •» @ " can be decomposed into three pattern 
elements Q LJ H th® method of "plane cutting", and if 
only two pattern elements □ [J are selected to represent it, 
no duplication code will occur. 

A character will be decomposed into a sequence of 
pattern elements, and these pattern elements should be inputted 
one by one in the correct order. In so doing, the number 
of keystrikes may be too large and the speed . of input too 
low. In order to increase the speed of keyboard input, several 
keys can be pressed simultaneously thus several pattern 
elements are inputted at the same time. But the sequence 
information of the pattern elements will be lost, and the loss 
of sequence information will cause duplicated coding. For 
ASCII character set, this loss of information will not cause 
duplicated coding, so it is possible to input a character by 
a single strike of key. 

The symbol Tf} indicates that two pattern elements are 
concatenated side by side, and can also be assigned with a new 
meaning as "repeat", making the input faster. For example, the 
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Greek letter 3 " can decortposed into four pattern 
elements fl U . • We can use H jj [[] to represent it 

restead of typing fl U two timee and similarly £ can be 
represented by C fl] » 

From the decompositiond of ASCII character set by the 
method of ^plane cutting ve can see that most of the English 
letters, numerals , punctuation marks and calculation operators 
are composed of two pattern elements, some of them, such as * % 
$ etc, are composed of more than 2 pattern elements. For 
convenience, two characteristic pattern elements can be 
selected out as representative, so that the ASCII characters 
can be Inputted by typing the 2 representative pattern elements 
followed by its combination mode. Besides, some characters, 
for example, B and 8, whose combination of pattern elements are 
the same. To distinguish them, one of the characters is re- 
placed by its lower case or handwritten form, for example, 
N is replaced by n, O by o, B by b and G by g. As for the 
numerals 5 and 2, they are concatenated by two pattern elements [;; 
and 3 vertically, only the up and down sequence is reversed. 
If input order is not observed during keystriking, duplicated 
coding will occur but there is only this pair of duplicated 
codes. If 5 is decomposed by the method of " line breaking", 
the code will be C J and the problem of duplicated coding is 
solved » The above mentioned method makes input of ASCII 
characters simpler and easier and it is possible to key in two 
pattern elements simultaneously, so that the speed of input is 
increased* Some of the letters are composed of one pattern 
element (such as C). If only one pattern element is inputted, 
the computer cannot determine whether the inputted pattern 
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element « " represents one letter or is part of 9 string. To 
avoid ambicpiity the space character QJ should be adopted. 
Generally, we only refer to capital letters in the process of 
decomposition but for B,6,H,0, only small letters (or 
handwritten form ) are used in the process of decomposition. To 
aid remembering, a formula "NO BIG" can be used to associate 
the four letters. 

To input some characters, we need 4 key-strikes to 
enter the corresponding pattern elements. To simplify the 
operation, it is not necessary to stick to the designated 
character form when you select the representative patterns. For 
example, letter Q can be represented by the pattern elements y 
and* \^*and it will be done by pressing only two keys. Other 
characters such as X. S. T and Z, can be processed in a similar 
manner. Any decomposition methods can be adopted only if they 
are intuitive and easy to remember and will not cause 
duplicated codings. The results of decomposition of ASCII 
cOiaracter set by the method of "plane cutting" are listed 
below: 
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The shape and structure of Chinese characters are 
very complicated, but they can be summed up to be composed of 
five strokes, namely, horizontal stroke " — vertical stroke 
" I "^left-falling stroke •»/ right-falling stroke " \^ and 
turning stroke " • He use 1,2,3,4,5 to represent them 

respectively. Using these five strokes, and by typing 
in the code of the strokes in the normal order of writing, 
Chinese characters Ccm be inputted. The method of "5 keys for 
5 strokes " works in this way. The 21 pattern elements of the 
invention includes not only the five strokes, but some 
combination of them as well. For example, the pattern element 
" O " is conibination of the three strokes | ^ . 
Therefore, Chinese characters can be decomposed by the method 
of "line taking out " Into an ordered set of the 21 pattern 
elements, and we can input the corresponding pattern elements 
in normal writing order. In this way, the input of Chinese 
characters is performed. We call this "Method of inputting Chinese 
characters on pattern elements basis". For example, the 
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character " [s] " is decomposed into six strokes, | -~ | — 
but It can also be decoaiposed Into three pattern elements 
n ~ D • ^® length of the latter Is only a half of that 

of the former, the speed o? input is higher and the rate of 
duplication code is lower. 

It is very troublesome to iiq^t complicated CSiinese 
characters even by the pattern elements based method. In order 
to increase the speed for inputting Chinese characters, the 
frequently used combination of strokes of Chinese characters 
can be defined as a Chinese letter, each letter being composed 
of two pattern elements. On the keyboard of pattern elements, 
one letter is keyed in each time and the letter can be taken as 
an independent code unit for Chinese characters code. 
According to the normal order of writing for Chinese 
characters and in observance of the rule of first upper then 
lower, first left then right and first outer then inner, the 
Chinese character can be decomposed into an ordered set of 
letters and pattern elements, the various letters and pattern 
elements are then typed in sequentially and the Inputting of 
Chinese characters is thus achieved. This can be called "letter 
based inputting method for Chinese characters". After 
analyzing, abstracting and classifying the various combinations 
of Chinese character strokeis, we obtain the following 56 
letters for Oiinese characters: 

i / \ r^L"^!*" fl/Li-f 

iTHh lumaE bnnc hibgd 

+ 7^HX =IIH.'h Htb-hTl =i-"5f4A 

Esn p p a 1 »-» 
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They are as Blmple as the English alphabet, and they 
are symmetrical In structure, the rules are simple and clear 
and easy to remember. - 

A letter or a pattern element can represent several 
combinations of stokes which are similar to each other in 
shape. Their correspondence relationship is as follow: 
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u n: ^4 5 J 

H A I 3^ 

B ^ ID ff' 

+ t / 

>^ -\i X J' ^ K 

= ^ II A 

t 4 ? 

M ^ "n n V 

H V ft . ft ^ 

E e 2 a 

D E-fc P P P 

p p p a ju fb 

\ li :C T. H • *7 

For Chinese characters with sinple and clear ^ 
structure, direct decomposition is appropriate. For exainple, 

X ^ X ^ ^. i ^ 

Jr r T k + 

jil^ a t K ^ fl- ' 

4 ^ * hi- t^^ 



For Chinese character with intercrossed 
it is relatively simple to decompose them by the 
"line taking out". For example. 



structure, 
method of 
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A n * 'H^Jlf^ 

i8r ; -If n a A ^ 

i — 7- a I . !^ n j 

# • + ^5- 4 I 



For Chinese characters with similar' shape and 
structure. It is appropriate to decompose them by method of 
"line breaking "and in observance of the rule of "taking the 
bigger". For example. 



-/i t r i i X 

J. A /\ % t 

+ X- ± -^+- 



^ X A A — A 

For Chinese characters with complicated structure, 
the method of "mixed cut " should be used, for example, 

W if II B B ft t / t 5 r A 

#-= / 4 ^ t T *t t Xf :^h^ 

An assembly of strokes which is more complicated than 
the letter is called a character root such as 
"•3.R§.ffl " order to further increase the speed for 

inputting Chinese cAaracters^ frequently used character roots 
need not be decomposed. Instead, a character root can be 
represented by several of its pattern elements that can best 
describe its structture. A character root can be inputted by 
typing in all the representative pattern elements of the 
character root simultcuieously at one time. These character 
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roots hence are regarded as the independent code whit of the 
Chinese character input codes. For briefness of description, 
the tferm "character root" refers only to the 32 assemblies of 
strokes. In accordance with the normal writing order of the 
Chinese character or its structural sequence, each Chinese 

character is decomposed into an ordered set .of a series 
of character roots, letters and pattern elements, and these 
character roots, letters and pattern elements are typed in 
succesLvely# The input of Chinese characters is thus carried 
out. This can be called "character root based input method for 

.Chinese characters'.' 

According to their frequency of use, 32 assemblies 

of strokes are selected out as undecomposable independent 
character roots. Their representative pattern elements are 
shown as follows* 
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-sTi 



5 D-*> 

A / N 



For easiness o£ remembering, these 32 character roots 

can be divided into 8 categories. The character roots in these 

categories relate to 8 different aspects of our daily life and 
real world (according to their meaning in Chinese ) 

respectively. The 8 aspects are human beings, organs, 

utensils, animals, materials, earth, nature and status. 

^J?l*4t- Wi^FW. ^^fSn> ;^/Mn»6- 

Assemblies of strokes with similar shape and 
structure can be merged, for example, " «^ •* can be merged 
with " /Jv " ^ . ^ " can be merged with 

By taking advantage of character roots, we can 
greatly shorten the code length for Chinese .characters, for 
example: 

^:k^ « ^n'i^ 



niP# iff 



As the structure of some Chinese characters is simple 
while that of the others is complicated, the code length for 
individual Chinese character is thus variable. If the computer 
is desired to be able to distinguish the two Chinese character 
codes consecutively inputted, it is necessary to key in a 
''ppace" character after one Chinese character code is inputted. 
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According to the statistics disclosed in the 
••Dif:tionazy of caiinese characters Information" conpiled by the 
research group of Chinese Character Coding, Shanghai Jiao Tong 
University, every Chinese character can be constructed from 
623 parts of different shape and structure. Each Chinese 
character is a planar combination of these parts. -The number 
of parts each Chinese character comprises and the combination 
pattern of the parts are different from character to character. 
If the planar coinbination of the parts can be transformed 
accurately to a linear combination of a series of numeral 
codes, the uniqueness for input of Chinese characters can be 
achieved. Per this sake, the codes of the various parts must 
be different and the relative positions of the parts wist be 
completely expressed by codes. The relative positions of the 
parts might be correctly expressed by means of brackets "( )", 
horizontal combination symbol " [TJ " and enclosure symbol " 0 
(the combination of'p"and*.') For example, the character 
" is composed of 4 parts. According to the order of first 
upper then lower, first left then right, and first outer then 
inner, this character can be expressed by the following linear 
expression: 

Similarly, the expression f or » (g " is 0(1. *j and 
the expression for is : ^ Q] (J^j^)- 

If the codes for these symbols are typed in according 
to the expression, the uniqueness of Chinese character input 
will be guaranteed. From this string of codes, a computer can 
make out the corresponding Chinese character out of the 623 
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parts. 

All the 21 pattern elements, 56 letters and 32 
character roots are called Chinese characters parts. They all 
have different codes — altogether 109 independent code units. * 
These parts are called independent parts. They are about one 
sixth of all Chinese character parts. All other non- 
independent parts can be decomposed into the combinations of 
character roots, letters and pattern elements. For example, 
.the part " can be decomposed into "^1*3 — "? "g" can be 
decomposed into ■» ffl i."/ and " ^ " can be decomposed into 

This is actually to code 514 non-independent parts with the 
109 code units. Duplication of Code can be eliminated when two 
code units are used to represent one part. If pattern element 
" J is used to represent the bracket, 21 pattern elements can 
carry out the unique input of Chinese characters. 

For most Chinese characters, omission of bracket, 
w IT] " symbol and enclostire symbol " Ef " will not cause 
duplicated codes. There are exceptions for a very few 
characters. For example, for the characters " r/V" and " /"^^ "# 
the code of symbol "J"[]" cannot be omitted. Likewise, for the 
characters " g| and •» the synibol " 0 can not be 

omitted. Since these exceptional cases are very few and 
considering that the omissions can increase input speed, we 
suggest to use the omissions as often as possible. 

There are 6,763 frequently used Chinese characters. 
Each character is composed of 3 parts on average. The number 
of combination of the three parts is approximately 4 x lo"' . 
These frequently used Chinese characters are only two ten- 
thousandth of the different combinations of three parts. 
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Obviously, the redundancy of the input code for Chinese 
characters is great. The input codes can be further 
compressed. For example, for caiinese characters that have long 
code lengths, the input can be restricted to at most 3 to 4 
codes, adopting a method of one, two, three, final or primary, 
secondary, final to fetch the code, and to omit some of the 
codes in between. In so doing, the duplication codes might be 
increased. But an operator skilled in the art can remember the 
characters with duplication code and will add input code, 
correspondingly for the character with duplication codes. 

For most frequently used characters, decomposition is 
unnecessary. They may be represented by pattern elements that 
can describe best their structure characteristic, the 
representative pattern elements can be. typed in simultaneously to 
realize the high speed input of Chinese characters. For 
exanqple, 

^ p\ ;f 1/. ;^ /I 03^ ^3 

Their codes are different from the codes of all the letters and 
character roots. They can be distinguished without the use of 
the "space" character. Therefore it is possible to key in a 
character at one time. 

There are four categories of sturctures of the Chinese 

characters: 

1 . mono-structure 

» 

For example, %^ ^> 

2 . Left and right structure 
For example, #l> ^> 

3 .Upper and lower structure 
For example, ^% ^ 
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4 .Inner and outer sturcture 
For example, f^^ @% N 

All the letters and character roots are considered to 
be mono-structure. 

The procedure of Inputting Chinese characters by the 
character roots method Is shown In Fig .7 

As Illustrated In Fig. 7, the whole procedure Is 
divided Into 4 parts • 

The first part: 

Character analysis If the character Is a 

frequently used one, then enter 4: fetch Its code and the 
procedure Is over. Otherwise, goto 2 for furher processing. 

The second part: 

Structure analysis through the analysis 2,5, 6, the 

category of structure of the character Is to be determined, and 
then which part of the character is to be decomposed is deter- 
mined. After this, the part resulting from the decomposition 
goes through a further analysis to see whether it can be further 
decomposed until the part that has been decomposed is of a 
monos t ructure . 

The third part: 

Part fetching through three analyses 3,7,8 to 

determine what kind of code (pattern element, letter, character 
root) Is to be fetched for the mono-structure. If the code can- 
not be fetched directly, then the mono-structure will go through 
a further decomposition. 

The fourth part: 

Decomposing the mono-structure through two 

analyses 9,10, we can decide which method should be . used to 
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decompose the mono-structure. After the decomposition, one of 
the resultant parts is taken to part fetching process. 
After the code is fetched the remaining part will be send to 
analysis 2 for structural analysing. If the part is a mono- 
structure, then it should be sent to 3 for fetching code 
analysis. This process will go on until the mono-structure is 

f»nnpletely decomposed. 

The following examples illustrate the process: 

n p w » (1) frequently used character ? no ►(2) 

mono-structure ? yes (3) pattern element 7 yes (4) 

fetch its code. 

II ^ w ►(!) frequently used character ? no *■ (2) 

mono-structure ? yes * (3) pattern element ? no r (7) 

letter ? no »■ (8) cfaaractei: root ? no — ^(9) Take out line ? 

no >110) breaking line ? yes — ^(12) fetch the upper " ffl 

(3) pattern element ? no »(8) cdiaracter roots ? yes > (4) 

fetch the code of "S" (2) the remaining * tK " ^« mono- 
structure ? yes (-(S) pattern element ? no 9.(7) letter ? no-> 

(8) character root ? yes — »-(4) fetch the code of "Tj^". 

w iij n *•(!) frequently used character, no > (2) 

mono-structure ? no ►(S) left and right structure ? yes 

(3) fetc^ the left part "J » ^(2) mono-structure ? no — »-(5) 

left and right structure ? no > (6) upper and lower structure 

1 yes »(4) fetc^ the upper part — r(2) mono-structure ? 

yes »-(3) pattern element ? no ► (7) letter ? no ».(8) 

character root ? yes — (4) fetch the code of " " — ^(2) «»e 

remaining " □ •» on the left is a mono-structure ? yes ».(3) 

» is a pattern element ? yes (4) fetch the code of " □ — ». 

(2) " ij "on the .right is a mono-structure ? yes — >(3) pattern 
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element ? no »(7) letter ? yes — ►►(4) fetch the €x>de of 

The whole decomposition procedure looks very 
complicated, but actually there are only eight kinds of 
structures for frequently used Chinese characters: 



E0 * 


123 


* 


m 




i3 


E * 


3 






S. 


,\2 
3 



Decon^osition and code fetching should observe the order 
illustrate as above. 

*i — r-^ajl — r-*(| 

it p ■ 

After repeated practice a user becomes experienced and 
skilled, and, for example, can readily decompose the character 
"v'l " into in^/ , Input and decomposition can be 

done simultaneously. This is like the situation when a person 
writes; he never considers, at the time he begins the 
first stroke, where the next stroke will begin, in what 
direction and how long it will be, etc. Once a habit is 
formed, it becomes natural. 

If the letters based input method is used to input 
Chinese character, the decomposition procedure is just the same 
as that of the character roots based input method, only that it 
is not necessary to judge whether a part is a character root, 
mien pattern element based input method is used, it is not 
necessary to judge whether a part is a letter or . character 
root. 

As the phonetic letters of Chinese characters is 

expressed by English letters, naturally, they can be inputted 
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directly by means of a pattern elements keyboard. But the 
current phonetic letter based irq^utting methods for Chinese 
characters are all designed for use on English keyboards, which 
does not make full use of the advantages of the Chinese 
language and the speed of key in is too low. For example, the 
phonetic letters for the character is "guang". As it ends 

in "g", a consonant, the demarcation between the characters is 
not clear and definite, a space character is needed as a 
demarcation line. Altogether we need six key-strlkings to 
input the character " " • 

The Chinese vowels are constructed out of the 
following 8 letters (or string )a,o,e,i,u,u n,ng. If each of 
the 8 letters (or string) is represented by a pattern element. 
All the vowels can be expressed by the pattern elements as 
shown below: 

Vowels I .0 « It i B n 

Pattern element / □ 3 ' U Fl ^ 

li ,ci 10 01 11 ei >oi 

Vowels 

, , /I 3\ /□ Dii/n nn /\ IN 

Patterns elements'^ » . 
vowels •» »« ^" 

1 on*.- l/fil I3C0I/D IQU i^n in l\ ID"^ 

Pattern elements ' ' _ 
vowels " " 

, U/ mil: U/l U3I U/n U3n lJ/\ U3\ 

Pattern elements 

Vowels U 111 ^11 

Pattern elements 13 ^/P 
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Among them, the pattern elements for *'al" and "ia", 
**el" and **ie*>,"ou" and '■uo" are the same, but the sequence * is 
different. In order to facilitate the input of one vowel at 
one strike of key, the sequence information must be cast away. 
This will cause duplicated codes. In order to eliminate 
duplication codes, after the three vowels "ia", "ie", "uo", a 
pattern element Qj is added. Their last letters all 
comprise an enclosed pattern "Q**. It is easy to remember. 

Thus it can be seen that the representative pattern 
elements of all the vowels will not exceed three. It is 
possible to press down three pattern element keys 
simultaneously to input one vowel at one strike of key. Since 
every Chinese character has only one vowel and the vowel al%rays 
appears at the end of the phonetic letters, the demarcation 
between words is very clear so that no space character is 
needed. Therefore it needs only two key strikes to input the 
character " ^ The number of key-striking decreases two 
thirds and the speed of input doubles. 

If Chinese characters are inputted by employing words 
'and e3q>ressions, it is only necessary to add a space character 
at the end of the words or expressions . As the code length of 
words and expressions is comparatively longer, the duplication 
codes rate will be substantially reduced. This will give full 
play to the information richness of Chinese characters and 
makes it possible to input Chinese characters faster than the 
input of English words. 

To input a consonant with only one key-striking three 
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symbols * 4 , d , b ' "^ed to represent the three consonants 
•ah. ch . sh\anel the capital letter T is used to represent the 
consonant "t". The following results are obtained by means of 
the decomposition method of "plane cutting": 

consonants t p nf iX'^ 

Pattern elements LD or .nj2 ic JO tr n u 

consonants | k I j ' . 4 I . 

Pattern elements aa i<iil 01 VA 



consonants » « ' -<(.k) f (.k) • il(.l) 

Pattern elements 11 C Jf r Jl Jt ua 



The total number of vowels and consonants of the 
Chinese characters is 56. The combination of their 
representative pattern elements are all different to ea^ 
other. There is no duplication code. It is possible to input 
a vovel or a.cosonant at one time. 

Five pattern elements |i — / \ | • " are used to 
represent respectively the five tones namely, level tone, 
falling-rising tone, falling tone, entering tone and light 
tone. The tone symbol will be inputted following each vowel. 
Notice that the pattern elements for the four tone symbols are 
identical " to the representative pattern elements of the vowel 
symbols "I* I* ll* I ".But if it Is guaranteed that a tone symbol 
must be inputted for every character, then no confusion will be 
caused and this can futher reduce the duplication code rate. 

Host currently used coding methods for inputting 
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Chinese characters^ such as Intonation coding method, structure 
coding method, intonation & structure coding method, structure 
& intonation coding method and five-stroke coding method are 
' designed for use on a English keyboard, and in most cases, one 
letter or numeral is used to represent a vowel, consonant or 
several Chinese character parts. Since the keyboard of the 
invention can be used to input all letters and numerals 
intuitively, all these currently used Inputting methods can be 
adopted with the keyboard of the invention as their 
corresponding hardware. 

The keyboard can also be used to input French, 
Russian, Arabic, Japanese and Korean characters. If only the 21 
pattern elements are marked on a conventional English keyboard 
and the keyboard management program is revised, the characters 
can be inputted with the pattern element based input method of 
the present invention. 

The pattern elements themselves are a number of simple 
structured graphic representations. A complicated structure can 
be decomposed into a combination of simpler structures. There- 
fore, the present invention can also be applied to input some 
graphical symbols. For example, the symbol for capacitor "x" 
consists of two parts and "T"- " " can be decomposed 

into " J " and •» t- and T "can be decomposed into " T " and 
w r First inputting J L" an* inputting "IT"' 

symbol " =|r •» is inputted. Symbol can be decomposed 

into Symbol " ^ " CeUi be decompesed into " < J 

Symbol " can be decomposed into " A— A complicated 

structure can be represented by some of its characteristic 
pattern elements, only if there is no duplication code in the 
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set to which the structure belongs. To input a symbol, we only 
need to type in its corresponding pattern elements. 

Through decomposition and simplification, the symbols 
frequently used in electronic schematic diagrams are coded as a 
series of pattern elements. The correspondence relationships 
between these symbols and pattern elements are illustrated as 
follows: 



Symbols Representative Symbols Representative 

pattern elements pattern elements 

HD- H □ - T D 

I 



- □ - 
J 



t 9 
j < 



T 



Otheif structures, such as - block diagrams, 
diagrams can also be inputted in a similar way. 



and flow 
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Compared with the conventional computer keyboard and 
other currently used methods, the pattern element based input 
method and the corresponding keyboard have the following 
advantages: 

1. The keyboard has fever keys and is easy to use and 
remember. The positions of the 13 pattern element *keys on the 
keyboard is easy to remember, easy for one-handed typing, easy 
to locate, suitable for typing withut looking at the keyboard, 

and suitable for a pocket-size computer. The keyboard and the 
method can also be applied to electronic recording card, game 
machine, telephone apparatus, it is also convenient for remote- 
controlled operation. 

2. The keyboard can be used for inputting characters of 
several different languages without altering the symbols marked 
on the keys. 

3. It has flexibility of combination, suitable for the 
need of computer development. Combined key-striking is one 
of the special features of the invention. If 13 pattern 
element keys are used, there will be more than 8000 
combinations. It is sufficient to meet the requirement of 
future development of coxqouters. Some combination of the 
pattern elements can be used to construct characters (such as 
bi f1 TV etc.). They can be used as command symbols. It is 
simple and easy to remember. 

4. The Method is suitable for inputting graphical 
symbols, the pattern elements of the elementairy pattern set 
can be used to construct more complicated graphical symbols. So 
some commonly used regular graphical symbols can be coded and 
inputted intuitively. On a conventional keyboard, this is 
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very difficult to achieve. 

5 .They provide a systematic, complete, easy to learn 
and easy to use method for the input of C!hlnese character and 
the corresponding keyboard is flexible, light in weight and 
small in size. Compared with other currently used Chinese 
character input methods, the present invention - has the 
following advantages: 

(1) The patterns and letters are regularly structured 
and so easy to remember. There are too many parts of Chinese 
characters, their structures are complicated and not easy to 
remember. The 21 pattern elements and 56 letters according to 
the invention are very simple, regular, symmetrical and easy to 
remember. 32 letters relates to eight aspects of our daily 
life. So it is not very hard to remember them by association. 

(2) The method can be used to code characters more 
accurately and comprehensively. There are 110 independent code 
units (including the symbol [[J ) of the invention. The form and 
structure characteristics of Chinese characters can be coded 
accurately and comprehensively. It can not only input Chinese 
characters without duplication codes, but also be used to 
construct new Chinese characters. The currently used method 
based on combination of character parts uses one letter to 
represent several Chinese character parts. The information 
about the difference among the structure of these parts is 
lost. So the duplication code rate is bound to be high. 

(3) The method is easy to learn and the users can make 
progress in a step by step manner. The invention includes the 
following methods: pattern element based input method, letter 
based input method and character root based input method^ Users 
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can learn these methods form the simple ones to the 
sophisticated ones. The sophisticated method is based on the 
simpler ones and the methods are closely related to each other. 
All users, beginners or professionals of different level can 
find the most suitatable method for themselve. 

(4) The combination is flexible and efficient There 

are 13 pattern element keys on the keyboard. For one-handed 
operation, at most five keys can be struck sumultaneously. The 
ntimber of combinations of the five keys is 2379. Now, only 114 
of them have been used and the rest, over two thousand of them, 
remain undefined. Therefore, there is plenty room for defining 
codes for more character parts and characters. These undefined 
combinations make it possible for future expansion of character 
set or character part set, thus providing a good foundation for 
fast Chinese character input. 

(5) The method is suitable for both a phonetic coding 
system as well as a structure coding system. With this method, 
both the structure code and phonetic code of Chinese character 
can be inputted. 

If a single code is assigned for each consonant, 
compound vowels and intonation, it is possible to input Chines'e 
csharacters quickly by phonetic coding method. 

(6) A new gesture language can be developed when the 

position of pattern elements is fixed each character corres- 
ponds to a definite gesture (the hand gesture for striking 
the keys to input the character). This gesture language can 
be used to exchange information in some cases. 

Embodiments of the invention will now be described, 
by way of example, with reference to the accompanying drawings, 
in which: 

Fig. 1 shows the arrangements of a basic pattern element 
keyboard. 



Fig. 2 shows the arrangement of a basic pattern element 
keyboard with its rows of keys shifted relative to each other. 

Fig. 3 shows the arrangement of a keyboard designed 
for an IBM-PC computer. 

Fig. 4 is an external view of the keyboard for an 

IBM-PC computer. 

Fig. 5 is a schematic circuit diagram of keyboard 

for IBM-PC computer. 

Fig. 6 shows the arrangement of a keyboard for two- 
hand typing on an IBM-PC computer, and 

Fig, 7 is a program flow chart of a decomposition 
process and code fetching of Chinese characters. 

Practical examples of the present invention will be 
described with reference to the corresponding illustrations as 
follows: 

Fig. 1 shows the layout of pattern elements on a keyboard 
of the present invention, the keys being carefully arranged 
so that the symbols on the keys are s/mmetrically positioned 
which makes the locating of keys very easy. Fig. 2 shows, on the 
basis of Fig. 1, that each row of keys is shifted for half 
of the key width to the right, and the "angle key" is placed 
on the leftmost position of the bottom row. This arrangement is 
helpful in the operation of pressing down simultaneously two 
adjacent keys in adjacent rows, and is convenient for one-handed 
operation. 

Fig. 3 shows the keyboard arrangement for an IBM-PC 
computer. It has only 16 keys, yet has all the functions of 
the original keyboard (83 keys) and can be connected directly 
to a PC computer for operation. Besides the above-mentioned 13 
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keys, there are 3 additional keys added to the keyboard, i.e. 
one "edit" selection key, one "function" selection key and 
one "command" selection key, and these additional keys have 
been marked with 3 additional symbols^ namely, one edit symbol, 
one function eyinbol and one cosanand symbol. When the "edit" 
selection key is pressed down slnaltancously with a pattern 
element key, the keyboard will output a corresponding edit 
code. When the "function" selection key is pressed down 
simultaneously with a pattern element key, the keyboard will 
output a corresponding function (F0-F9) code. When the 
ncommand" selection key is pressed down simultaneously with a 
pattern element keys the keyboard will output a corresponding 
command code . 

Each selection key has three functions. The "angle selec- 
tion" key also has the function of "clear" and "addition calcu- 
lation"; the "edit" selection key also has the function of 
"shift" and equal-sign; the "function" selection key also has 
the function of "Ctrl" and multiplication calculation; and 
the "command" selection key also has the function of "Alt" 
and division calculation. When the "clear" key is pressed, the 
last inputted pattern element is cleared and is useful for 
correcting mistyping. Pressing the "shift" key, followed by 
typing a character, causes the keyboard to output a shift code 
followed by the character code. Thus if the keyboard is in 
a "capital letter" state, it will output a small letter code, and 
vice versa. Pressing the "Ctrl" key, followed by typing a charac- 
ter, causes the keyboard to output a "Ctrl" code followed by the 
character code. Pressing the "Alt" key, followed by typing 
a character, causes the keyboard to output an "Alt" code 
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followed by the character code. 

If "Calcu" command is inputted, the keyboard will be turned 
to a "calculator* state. In this state, combined key striking 
is unnecessary. Each key corresponds to an operator of a 
numeral and the function keys are used as numeral keys (for 
example, F1-F9 represent numeral 1-9), pattern element 
represents the minus sign, and pattern element • " represents 
the decimal point. 

"Sound" command makes the keyboard produce an audible 
response after a character is inputted. 

Symbol » ^ represents return, and symbol " " 
functions as a Backspace key. 

Fig. 4 is the outside view of the keyboard for an IBM- PC 
computer showing 16 keys arranged in a 4 x 4 array with the key- 
board connected to the computer by a five-pin cable. The five- 
pin plug can be inserted in the keyboard interface socket on 
an IBM-PC ccMnputer. This keyboard has all the functions of 
an IBM-PC computer keyboard (83 keys) and can be used as a 
substitute for the original keyboard. 

Fig. 5 is a schematic circuit diagram for the keyboard. 
The most important part of the circuit is a single-chip micro 
processor (8749). The function of interface 1 is keyboard 
scanning. The four most significant bits of interface 1 
successively and cyclically output three "1" signals and one "0" 
signal. The four least significant bits of interface 1 read in 
the state of 16 keys. "0" will be read when a key is pressed and, 
on releasing the key, "1" will be read. The state of the 16 keys 
can be represented by 16 binary bits. The number of O's. is 
the number of keys pressed down. The positions of "0" 



38 

expresses the positions of the keys being pressed. The monitor 
program of the micro processor will convert the key state codes 
Into IBM-PC key position code and then send It to Interface 2 
as serial code. The output of P21 is a serial key position code, 
the output of P20 is a synchronous clock signal. In order to 
enhance the driving capability, both of them are outputted by 
driver 7404. Tl Is connected to the clock host machine. When 
the host machine requests the keyboard type the micro processor 
in the keyboard reads in the state of Tl and sends the keyboard 
information to the host. 

Fig. 6 shows a keyboard for two-handed operation on an 
im-PC computer. It has 27 keys. HJ •* designed as a 

bar, suitabe for conibined key-striking. To strike the keys with 
both hands can increase the speed of typing, especially rtien 
the typing is performed on desk top. 

The Greek alphabet can be regarded as an independent 
character set. It is difficult to distinguish the Greek 
characters " A " and " 0 " . To avoid decomposition into identi- 
cal codes, " A ■ should be decomposed into " A " and " — " 
instead of " ^ thus duplicated coding of " A " and " 0 " 
can be avoided. » $ " and « Y " can be decomposed by the method 
of "line taking out" and the other characters can be 
decomposed by the method of "plame cutting". The results 
obtained are as follows: 

— an 
r r 

E ClI! 

H un 



B om 

A A- 

© Dun 



I": 3C!rj 

A- A 
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K l<3] 



M A C3 . 



O O 

p or 

T- — nr 

« D I 

y u I 



n n 

2 PL 

r r 

VA 



fl- • 

The Japanese Katakana, after removing the hook stroke 
and transforming all angles to right angles, can be easily 
decomposed Into pattern element strings: 

Forms Pattern Forms pattern 

"Letters abstracted elements Letters abstracted elements 
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(they are decon^osed into the some pattern string) ; If we 
define the pattern string of " H- " to end with a "£[2 " and 

• -E " without a "IS ",the prcAlen will be solved, tetters "i, 

• and > " are diffeciilt to distinguish. In order to 
eliminate duplicated coding, "\" is used to substitute - . *, 
therefore ita code is " • / \ 

Arabic letters can also be decomposed into pattern 
elements. To facilitate decomposition, they will first undergo 
a transformation process, that is, replacing the curved lines 
with straight line segments, but preserving its stiructure 
characteristics. For example, the letter » V " can be 
transformed to " U and then it is easy to decompose. The 
.results of decomposition are shown as follows: 
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"•Qj* represents " t G]" represents " /. 

On the right side of each letter^ there is the corresponding 
pattern string code. During the process of input and code 
fetching. Some of the pattern elements can be ignored but 
only if this will not cause duplicated coding. 

When we use the character root based input method, in 
accordance with the rule of "taking the bigger", we should 
first fetch the character roots, then the letters and finally 
the pattern elements, and arrange them according to the rule of 
first upper then lower, first left then right and first outer 
then inner. 

For example, the character " S " can be decomposed 
into three character roots j: j:*' and two letters "77 " . 
According to the order of decompostion, they should be coded as 

w ^ w can be decomposed into character root " i ", 
letters " < " and pattern elements " Q □ The outer 

hollow square □ should be representd by " Q According to 
the order of decomposition the character " ® " should be 
coded as » Qid^'C 
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If the code length of each character is restricted to 
only four, ve should select the first, second, third and last 
component in the code a string of components. So the code for 
" g " will be flB ±. ^7 jh " and the code for " W " will be 

When Chinese characters are inputted by letter based 
input method, the codes for the diaracter ^ S " should be 
».B+'^^r+~ and the coders for should be 

If the code length Is restricted to only five, we 
should select the .first, second , third, fouth and * the last 
component out. So the code for " of the full code, will be 
••Bf - ;<rjQ " and the code for "g/ " will be « Q-t—QX"- 

When Chinese characters are inputted by pattern 
element based input method, each Chinese character should be 
decomposed into pattern elements according to the normal 
writting order of the character the code for " should be 
» |— "J . w j -L.- 1 ~ » and the code for should be 

If the code length is restricted to only six, we 
should select the first, second, third, fourth, fifth and last 
component out of the complete code thus, the code for " § " 
will be ".Q-l-T— . and the code for "gj " will be 

Since there is a correspondence between strokes (and 
their combinations ) and pattern elements and character 
letters, we can input characters on a pattern element keyboard. 
In practice, it is not so complicated as described above^. if 
character root based input method is used, the character should 
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be decomposed according to its structure and the decomposition 
process should observe the normal wrltting order of Chinese 
tiiaracters. Meanwhile the input can be carried out by striking 
the relevant keys. 
For exaa^le: 

•K P FTP ^ iA>-A- . 

The decoiiiposition process for these characters by the 
cdiaracter root based input method is shown as follows: 
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I£ the letter based input method is to be used, the 

above character roots should be further decomposed. If the 

pattern element based input method is to be used, then the 
character root and the character letter should be further 
decomposed into pattern elements. 

It should be understood that the embodiments of the 

invention are only illustrative. They do not imply any 

restriction of the invention. The essential concepts and 

characteristics of the present invention are stated in the 
claims as follows « 
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CLAIMS 

1. A method for inputting characters and/or symbols in 
which a plurality of basic pattern elements each of simple 
pattern form is used for coding the characters/symbols to 

5 be inputted, comprising decomposing, according to a set of 
specified rules, each character/symbol to be inputted into 
a set of said basic pattern elements characterising the 
shape of the character/symbol and inputt-ing each charac- 
ter/symbol by entering its decomposed set of basic pattern 
10 elements via a keyboard having keys marked with each of 
said basic pattern elements. 

2. A method according to claim 1, in which the plu- 
rality of basic pattern elements comprises at least one 
group of basic pattern elements, the basic elements of the 

15 or each group having the same simple pattern form but in 
different orientations. 

3. A method according to claim 1 or 2, in which the 
said plurality of basic pattern elements includes the 
following 17 basic pattern elemen1:s: 

nunncjLt — iva><i-/\ 

4. A method according to claim 3, in which the said 
20 plurality of basic pattern elements further includes the 

pattern elements • and $ . 

5. A method according to claim 4, in which the said 
plurality of basic pattern elements includes pattern 
elements representing a symbol,^ e.g. L.J » ^ space 

25 character and a symbol, e.g. Q-l » combination mode 

selection. 

6. A method according to any of claims 3 to 5, in 
which, when ASCII characters are to be inputted, the number 
of basic pattern elements in each of said sets of basic 

30 pattern elements for all the different ASCII characters is 
from one to three. 
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7. A method according to any of claims 3 to 5, in which 
when Chinese characters are to be inputted, each Chinese 
character is decomposed into its said set of basic pattern 
elements according to the rule of first upper part then 

5 lower part of the character, first left part then right 
part of the character, first outer part then inner part of 
the character, the basic pattern elements of any decomposed 
set being entered sequentially via the keyboard. 

8, A method according to any of claims 3 to 7, in which 
10 different combinations of two basic pattern elements are 

defined as letters of Chinese characters and a set of the 
said letters at least includes the following: 

± T H I- LU m 3 E URUn: H I a ED 

EECP pais 

each set of basic pattern elements comprising at least one 
letter and/or at least one basic pattern element. 

15 9. A method according to any of claims 3 to 8, in which 
different combinations of from two to four basic pattern 
elements are defined to represent character roots of 
Chinese characters and a set of said character roots 
includes at least i^^it^i^S 

20 10. A method according to any of claims 3 to 9, in 
which some of the most frequently used Chinese characters 
are not decomposed according to the set of specified rules 
but are represented by at least one basic pattern element 
to enable the quick inputting of the character. 

25 11. A method according to any of claims 3 to 10, in 
which the eight vowel letters of the phonetic letters of 
Chinese characters, i.e. a, o, e, i, u, n, ng, are 

represented, respectively, by eight of the said basic 
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pattern elements, compound vowels or consonants of a 
Chinese character are represented by two or three of said 
vowel letters and the five Chinese tones, consisting of the 
level tone, the following-rising tone, the falling tone, 
5 the entering tone and the light tone, are represented by 
five pattern elements, respectively, whereby a Chinese 
character can be inputted by entering the basic pattern 
elements of its set representing the voweV letter, con- 
sonant and intonation of the character • 

10 12. A method according to any of the preceding claims, 
in which electronic symbols for inputting are decomposed 
into sets of basic pattern elements. 

13, A method according to any of the preceding claims, 
in which said characters and/or symbols which can be 
15 decomposed and inputted include all the characters of 
English, French, German, Russian, Greek, Arabic, Korean, 
Japanese, and Chinese and a variety of symbols frequently 
used in electronic circuit diagrams, logic circuit diagrams 
and computer prograun charts. 

20 14. A keyboard for inputting various characters and/or 
symbols, comprising a plurality of depressible keys marked 
with a plurality of basic pattern elements each of simple 
pattern form representative of part of a character/symbol 
which can be used separately or in combination to represent 

25 the shape of any character or symbol to be entered. 

15. A keyboard according to claim 14, in which the 
basic pattern elements include a closed pattern, four 
channel -shaped patterns oriented at 90 relative to one 
another, four angular-shaped patterns oriented at 90" 
30 relative to each other and each consisting of a horizontal 
line and a vertical line, two patterns representing, 
respectively, right- and left-pointing arrow heads, a V- 
shaped pattern, an inverted V-shaped pattern, a vertical 
line, a horizontal line, a forward sloping line, a backward 
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sloping line, a full stop-like pattern and a comma-like 
pattern. 



16. A keyboard according to claim 15, in which the 
basic pattern elements further include a pattern, e.g.l..»^ 

5 representing a space character and a pattern, e.g. ; jj^ 
representing combination mode selection. 

17. A keyboard according to claim 15 or 16, in which 
the said channel -shaped patterns are of angular form. 

18. A keyboard according to claim 15, 16 or 17, in 
10 which the said closed pattern is in the form of a square. 

19. A keyboard according to any of claims 14 to 18, in 
which the said basic pattern elements include at least the 

fonowin^: □ U nC □ _1 Li 1 \/A> 

20. A keyboard according to any of claims 14 to 19, in 
15 which each key has at least two of said basic pattern 

elements marked thereon. 

21. A keyboard according to claim 19 and 20, in which 
there are at least thirteen keys, twelve of which are 
marked with two basic pattern elements each as follows: 

20 and one of which is depressible In association with one of 
the said twelve keys to select which of the two basic 
pattern element marked on the key is to be inputted- 

22. A keyboard according to claim 21, in which the said 
twelve keys are arranged in a first row, a second row 

25 beneath the first row and a third row beneath the second 
row, each row comprising at least four keys. 

23. A keyboard according to claim 22, in which, from 
left to right, the keys in the first row are marked 



49 

lit^Ur J the keys in the second row are marked 
^ Q j ] and the keys in the third row are marked 

/'Fi\i:D. 

24. A keyboard according to claim 23, in which the said 
5 one select key is provided at on end of the third row. 

25. A keyboard according to any of claims. 21 to 24, in 
which each of the said twelve keys is also marked with an 
"edit" symbol, a "function" symbol and/or a"command" 
symbol . 

10 26. A keyboard according to claim 25, including four 
"selection" keys depressible to clear the previously 
entered basic pattern element or elements or to change the 
semantic meaning of the next key to be depressed. 

27. A keyboard constructed and arranged substantially 
15 as herein described with reference to, and as illustrated 

in. Figure 1, Figure 2, Figure 3, Figure 4, Figure 5 or 
Figure 6 of the accompanying drawings. 

28. Electrical equipment, e.g. a computer, provided 
with a keyboard as claimed in any of claims 14 to 27. 

20 29. A method for inputting characters and symbols 
characterised in that a set of simple patterns and their 
orientations are used, as the basic elements for coding the 
characters and symbols, in that each character/symbol to be 
inputted is decomposed into a set of said basic elements 

25 according to a set of specified rules and in that each 
character /symbol is inputted by typing in the basic ele- 
ments of its set. 

30. A keyboard for use in inputting various characters 
and symbols having keys with the following basic pattern 
30 elements marked thereon: j~J j j [~j | | | | • 

"lVA>a< i-/v.aj. 



